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A study on the spatial location estimation is important in the fields of marketing science
and context awareness. The spatial location estimation can be based on various techniques
(e.g., ToA, RSS, AoA and TDoA). In consideration of accuracy and cost, we use the ToA
(Time-of-Arrival) data which consists of TAG (transmitter) and ANCHOR (receiver). ToA
technique measures the distance between TAG and ANCHOR based on time, and the angle
cannot obtained. If the ToA data is ideal, we can estimate the accuracy TAG position using
trilateration method. However, since it is known that the ToA data includes a positive bias
due to the reflection of radio waves, it is difficult to estimate the TAG position from ToA
data directly.

In this research, we assume the rotated distribution to define the likelihood of the
TAG position, and proposed a method which estimates the TAG position based on maximum
likelihood estimation using the estimated bias which is based on the actual data and the
implicit function theorem. In addition, this proposed method can also obtain a confidence
region for the estimated position.
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Indoor location estimation based on biased ToA data




